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Description 

[0001] The invention relates to a method and appara- 
tus for drilling and completing a well and, more particu- 
larly, to a method for simultaneous drilling and comple- 5 
tion which allows for simplified drilling and easier data 
acquisition and transmission. The invention relates to a 
drilling assembly as an apparatus for this method. 
[0002] In the industry of producing hydrocarbons such 
as crude oil and gas from subterranean formations, 10 
wells are drilled from a surface location to the hydrocar- 
bon bearing formation so as to allow production of the 
hydrocarbon. 

[0003] Conventional drilling techniques involve the 
use of a drilling bit to drill through various formations 15 
utilizing drilling mud which is circulated through a pipe 
to the drill bit and then back through the well to the sur- 
face. The drilling mud helps drill through the desired for- 
mation and serves as a vehicle for carrying cuttings from 
the formation back to the surface. 20 
[0004] Drilling mud must be carefully weighted so that 
the weight of the column of fluid in the well is sufficient 
to balance formation pressure encountered during drill- 
ing. If this is not carefully maintained, high pressure for- 
mations can cause various undesirable disruptions in 25 
the drilling process. On the other hand, if the drilling fluid 
is too heavy, drilling fluid can invade and adversely af- 
fect potentially hydrocarbon producing formations. 
[0005] Conventional wells are drilled in sections. After 
a particular length of a well is drilled, it is conventional 30 
to remove the drilling equipment and position a pipe or 
casing into the well. This casing is then cemented in 
place, and further drilling can then be carried out through 
the cemented cased section of the well. Although the 
casing resolves any potential problems with formation 35 
pressure in the drilled section, it should be readily ap- 
parent that this reduces the diameter of the originally- 
drilled hole, and therefore requires that the next section 
be drilled with a smaller drill bit. The end result is an 
ever-decreasing size of the well which of course is not *o 
desirable. Further, the need for cementing strings of 
casing into the well delays the drilling procedure and re- 
sults in an added expense for the cost of pipe and equip- 
ment for positioning same. 

[0006] Horizontal drilling is a development in the drill- 45 
ing art whereby wells are drilled at angles other than 
substantially vertical so as to reach other desired loca- 
tions and/or position a well with maximum possible flow 
area in a producing formation. Unfortunately, horizontal 
drilling leads to still further complication in connection so 
with positioning and cementing casing into the well. 
[0007] Another disadvantage of conventional drilling 
techniques is that the casing, when positioned in the 
hole, is subject to corrosion, and may be adversely af- 
fected by erosion as well. Further, the casing can inter- 55 
fere with communication of electronic devices from the 
well into the formation, for example during logging and 
other procedures designed to obtain information about 



the well and formations which the well has been drilled 
through. 

[0008] US-A4.784.223 shows a method of forming an 
impermeable coating on the wall of a borehole in which 
a drill string is present. This method comprises injecting 
a slurry containing coating forming components in a pel- 
letized form and a low viscosity carrier fluid through the 
drill string, separating said components from the carrier 
fluid at a location close to the bottom of the borehole, 
packing said separated components against the bore- 
hole wail as a continuous layer; and allowing the layer 
of packed coating forming components to harden to an 
impermeable coating. An impermeable and continuous 
coating is formed on the wall of the borehole in which a 
drill string is present by injecting coating forming com- 
ponents and a carrier fluid through the drill string. Sub- 
sequently the coating forming components are separat- 
ed, e.g. in a decanting centrifuge, from the carrier fluid 
and plastered to the wellbore as a continuous layer. 
[0009] US-A 2,776,111 of June 1953 discusses in 
combination with a hollow rotary drill stem adapted to 
deliver drilling fluid to the bottom of a hole and provided 
at its lower end with a drill bit, a drill hole plastering and 
smoothing device secured to said stem above said bit, 
said device comprising an open-ended smooth surfaced 
cylindrical shell having substantially the same diameter 
as a drill hole to be plastered thereby and provided in 
its lateral wall with an elongated opening extending ob- 
liquely to the axis of the shell, a fin extending inwardly 
in said shell from one longitudinal edge of said opening, 
and a top piece provided in the shell at the upper end of 
said fin, whereby fluid entrained solids passing upwardly 
in the drill hole and through the bottom of the shell may 
be deflected laterally by said fin and top piece against 
the side of a drill hole. This application shows also an 
elongated perforate wall member of an arcuate cross- 
section disposed in said shell and connected to the shell 
contiguously with the longitudinal edges of said opening 
whereby to provide a pocket in the shell open at the out- 
side and at the lower end thereof and a top piece se- 
cured in the shell at the upper end of said wall member 
and closing the upper end of said pocket, whereby fluid 
entrained solids passing upwardly in the drill hole. 
[0010] Based upon the foregoing, it is clear that the 
need remains for improved processes and devices for 
drilling and completing wells. 

[001 1] It is therefore the primary object of the present 
invention to provide such a method and apparatus. 
[0012] It is a further object of the present invention to 
provide a method and apparatus which eliminates the 
need for conventional casing. 
[0013] It is still another object of the present invention 
to provide a method and apparatus whereby the well 
does not have a gradually decreasing diameter. 
[0014] It is yet another object of the present invention 
to provide a method and apparatus whereby the well is 
completed substantially simultaneously with drilling 
whereby balancing of formation pressure is not neces- 
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sary. 

[0015] Other objects and advantages of the present 
invention will appear hereinbelow. 
[001 6] The above tasks are solved by the method ac- 
cording to claim 1 , and by the drilling assembly accord- s 
ing to claim 5. Preferred embodiments of the invention 
are described in the dependent claims. 

SUMMARY OF THE INVENTION 

[0017] In accordance with the present invention, the 
foregoing objects and advantages have been attained. 
[001 8] According to the invention , a method is provid- 
ed for drilling and completing a well which method com- 
prises the steps of drilling through a subterranean for- 
mation with a drill bit so as to form a well bore having a 
side wall; applying a consolidating material to said side 
wall under pressure so that said consolidating material 
flows into said side wall and provides a coated side wall 
coated with said consolidating material; and passing a 
scraping member having a desired profile past said 
coated side wall so as to provide said coated side wall 
with said desired profile. 

[0019] In further accordance with the present inven- 
tion, a drilling assembly for drilling and completing a well 
has been provided, which assembly comprises a drill bit 
member having a forward end for drilling through a sub- 
terranean formation; a drilling fluid conduit for conveying 
drilling fluid from surface to said forward end; a recycle 
conduit for receiving a mixture of said drilling fluid and 
cuttings from said formation at said drilling end and for 
conveying said mixture to surface; a consolidating ma- 
terial port positioned behind said forward end for apply- 
ing consolidating material to walls of a well bore drilled 
by said forward end; a consolidating material conduit for 
feeding consolidating material from surface to said con- 
solidating material port; and a consolidating material 
scraping member having a desired profile and posi- 
tioned behind said consolidating material port for pro- 
viding consolidating material on said walls with said de- 
sired profile. 

[0020] A detailed description of the invention plus fur- 
ther details, advantages and features of the invention 
by means of a preferred embodiment of the present in- 
vention follows, with reference to the attached drawings, 
wherein: 

Figure 1 is a side schematic view of a drilling bit as- 
sembly in accordance with the present invention; 
and 

Figure 2 is a side schematic view of a drilling and 
completing method in accordance with the present 
invention utilizing the drilling assembly of Figure 1 ; 
and 

Figures 3a-c further illustrate the preferred embod- 
iment of the invention. 



DETAILED DESCRIPTION 

[0021] The invention relates to a drilling bit assembly 
and method which advantageously allow for substan- 
tially simultaneous drilling and completion of a well. 
[0022] Figure 1 shows a side schematic view of a drill- 
ing assembly 10 in accordance with the present inven- 
tion. As shown, drilling assembly 10 is preferably a sub- 
stantially elongate member having a drilling bit 12 de- 
fined at one end thereof. Drilling assembly 10 also in- 
cludes a drilling fluid inlet 14 for feeding drilling fluid to 
assembly 10. Drilling fluid is fed to drilling fluid inlet 14 
through conventional means, typically through a pipe a 
portion 16 of which is shown in Figure 1. Drilling fluid is 
conveyed from inlet 14 through assembly 10 to drilling 
bit 12, and is preferably discharged from drilling bit 12 
through openings 18 so that drilling fluid is contacted 
with a geological formation through which bit 12 is being 
used to drill. Drilling assembly 10 also includes an inlet 
20 for recycling drilling fluid back to the surface. This is 
particularly desirable since drilling fluid entrains forma- 
tion cuttings and other debris resulting from the drilling 
operation, and recycling the drilling fluid to the surface 
allows removal of such debris from the well, inlet 20 
leads to a recycled fluid conduit 22 which is advanta- 
geously vented to outside of drilling assembly 10 
through outlets 24 as shown. 

[0023] In accordance with the present invention, drill- 
ing assembly 1 0 advantageously is adapted for convey- 
ing consolidating material for use in establishing a com- 
pleted wall along a well being drilled, and this consoli- 
dating material advantageously replaces conventional 
casing and the like and the need for conventionally plac- 
ing and cementing such casing in the hole. 
[0024] In accordance with the present invention, drill- 
ing assembly 10 has a conduit 26 for conveying consol- 
idating materia! through assembly 10 to one or more 
ports 28 for feeding consolidating material to a well. As 
shown, consolidating material ports 28 are positioned 
behind drilling bit 12 such that consolidating material is 
disposed on walls of the well bore immediately after drill- 
ing. In accordance with the invention, consolidating ma- 
terial is advantageously fed through conduit 26 to ports 
28 at a "over pressure", or a pressure which is designed 
and selected to minimally exceed formation pressure, 
such that consolidating material invades or permeates 
the surrounding formation to an extend sufficient to help 
anchor consolidating material in place. 
[0025] In further accordance with the invention, drill- 
ing assembly 10 further advantageously includes a 
scraping member 30 positioned behind ports 28 and 
having a profile, preferably a round profile, which is se- 
lected to provide for a final desired profile of the well 
being drilled and completed. Scraping member 30 is po- 
sitioned behind ports 28 such that consolidating material 
coated on walls of the well from ports 28 can then be 
scraped to provide an inner profile matching the profile 
of scraping member 30 as desired. Scraping member 
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30 may advantageously be any suitably-shaped mem- 
ber formed into the outer wall of assembly 10, or may 
advantageously be provided as a collar-type member 
that can be removed from and secured to drilling assem- 
bly 10 using conventional means and as desired. 5 
[0026] Figure 1 schematically shows the various con- 
duits utilized in accordance with this embodiment of the 
present invention for independently feeding drilling fluid, 
recycling drilling fluid and cuttings, and feeding consol- 
idating material. As shown, consolidating material is fed 10 
through conduit 26, which preferably branches into con- 
duits 26a and 26b, each of which lead to ports 28 as 
desired. Further, recycled fluid conduit 22 passes from 
inlet 20 through drilling assembly 1 0 and extends, in this 
embodiment, between conduits 26a and 26b and even- is 
tually branches off into outlets 24 as shown. In accord- 
ance with the invention, drilling assembly 10 has an in- 
ner wall 32 defining an inner space through which each 
of these conduits are positioned. Inner wall 32 defines, 
in combination with conduits 22 and 26, an annular 
space which defines the inlet conduit for drilling fluid. As 
shown, drilling fluid is introduced between pipe 16 and 
conduit 26 and flows around conduits 22 and 26 toward 
drilling bit 12 to openings 18. 
[0027] It should be noted that drilling bit 1 2 in accord- 
ance with the present invention may be any of numerous 
different types of drilling bits. For example, drilling bit 12 
could be a conventional mechanical drilling bit. In addi- 
tion, other methods of drilling such as laser or ultrasonic 
can be used, and any type of drill bit or drilling method 
would be acceptable in accordance with the invention. 
[0028] In accordance with a preferred embodiment of 
the present invention, recycled fluid conduit 22 is advan- 
tageously provided with a grinding member 34 which is 
schematically illustrated in Figure 1. Grinding member 
34 advantageously serves to break up any large por- 
tions of cuttings, debris and the like which may be en- 
trained in recycled drilling fluid so as to reduce the size 
of such debris to a size acceptable for flowing upwardly 
through drilling assembly 10. Grinding member 34 may 
be any suitable conventional device as will be well 
known to a person of ordinary skill in the art. 
[0029] Recycling fluid conduit 22 may further advan- 
tageously be provided with a pump member 36, which 
is also schematically illustrated in Figure 1, for creating 
vacuum at inlet 20 so as to pull drilling fluid and en- 
trained debris into inlet 20 as desired. 
[0030] injection ports 28 may suitably be any type of 
acceptable jet nozzle and the like, which can advanta- 
geously be used to distribute consolidating material at 
the desired overpressure in accordance with the present 
invention. 

[0031] Turning to Figure 2, a method for drilling utiliz- 
ing assembly 10 in accordance with the present inven- 
tion is illustrated. Figure 2 shows assembly 10 being 
used to drill through a formation 38. Drilling bit 12, as 
shown, forms a well bore 40 having a wall 42. During 
drilling, drilling fluid 44 is fed to drilling assembly 1 0 and 



exits drilling bit 12 through openings 18 to facilitate drill- 
ing as desired. Drilling fluid mixes with cuttings and de- 
bris to form a mixture 46 which is pulled into inlet 20 and 
passed through conduit 22 for recycling to the surface. 
Mixture 46 is then preferably fed through grinding mem- 
ber 34 and pump 36 (both illustrated in Figure 1), if de- 
sired and/or necessary and is eventually discharged 
from drilling assembly 10 through outlets 24 as shown 
for further recycling up through the completed well. 
[0032] While drilling is being carried out, a consolidat- 
ing material 48 is advantageously fed to conduit 26 and 
through conduit branches 26a and 26b to ports 28 
wherein consolidating material 48 is disposed as a coat- 
ing on wall 42. As shown, consolidating material 48 is 
applied at an over pressure such that a portion invades 
the surrounding formation, and this is illustrated in Fig- 
ure 2 by showing an invaded zone 50 into which con- 
solidating material 48 has permeated the formation. 
Zone 50 advantageously enhances the secure position- 
ing of consolidating material 48 within the well as de- 
sired. After application of consolidating material, scrap- 
ing member 30 passes downwardly and serves to pro- 
vide consolidated material 48 coated on wall 42 with a 
desired uniform profile. 

[0033] Depending upon the consolidating material se- 
lected and various downhole conditions, it may be de- 
sirable to cure consolidating material applied to the well 
bore before scraping. Curing can be carried out utilizing 
any of a variety of known external energy techniques 
such as ultraviolet, heat, laser, electromagnetic and/or 
microwave curing and the like. 
[0034] From a consideration of the foregoing, it should 
be readily appreciated that assembly 10 in accordance 
with the present invention advantageously allows for si- 
multaneous drilling and completion of a well to any de- 
sired depth, without the need for casing and the inter- 
ruption in drilling required for positioning of same. 
[0035] It should further readily be appreciated that a 
well completed utilizing the assembly and method of the 
present invention advantageously has enhanced capa- 
bility for data acquisition and data transmission, thereby 
allowing for enhanced knowledge of well characteris- 
tics. 

[0036] Still further, the method and assembly of the 
present invention allow for substantially immediate com- 
pletion of the well, as it is drilled, thereby greatly reduc- 
ing the chance for problems incurred due to high pres- 
sure formations, and reducing and/or avoiding the need 
for carefully monitoring of fluid densities and the like. 
[0037] The consolidating material used in accordance 
with the present invention may be any suitable material. 
The consolidating material is preferably a settable or 
curable material which is environmentally friendly, and 
which can be handled and injected in a fluid phase. Fur- 
ther, it is preferred that the consolidating material have 
a cementing agent which has a controllable and short 
curing time, preferably which can be controlled by pH 
and/or water concentration, and which can be enhanced 
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by means of external energy sources such as ultraviolet, 
heat, laser, electromagnetic wave and the like. The con- 
solidating material may further suitably have elasticity 
properties which can be controlled or tailored by varying 
amounts of specific components, and is further prefer- 5 
ably an electrically conductive structure, that is, a struc- 
ture which does not interfere with communication of 
electronic devices within the well. Suitable electrical 
conducting structure would include cementing agent, 
lithic matrix and ceramic coating. 10 
[0038] Consolidating material preferably has a col- 
lapse resistance of greater than about 1 Mpa, an internal 
yield resistance of greater than about 60 Mpa, low po- 
rosity and permeability (preferably as close to zero as 
possible), and a curing time of less than about 1 hour, is 
[0039] When permeable formations are being drilled 
through, the over pressure utilized is sufficient to par- 
tially invade the surrounding formation and anchor or se- 
cure the consolidating material in place. When drilling 
through low or non-permeable formations, it may be de- 20 
sirable to select the consolidating material so as to have 
adhesive qualities so as to anchor the material in place 
utilizing adhesive mechanisms instead. 
[0040] As shown in Figure 2, well bore 40 is drilled 
having a diameter conforming to the size of drilling bit 25 
12, and the completed well has a single diameter the 
entire length of the well which is smaller than the diam- 
eter of the well bore by the thickness of completing ma- 
terial disposed on wall 42 in accordance with the present 
invention. 30 
[0041] Upon completion of the well, the drill bit or tool 
must be removed through a hole which is of a narrow 
diameter than that through which the bit has drilled. Al- 
ternatively, the drill bit may be left in the hole. 
[0042] In accordance with one embodiment of the in- 35 
vention, a drill bit structure is provided which has a col- 
lapsible outside diameter such that cutting elements, 
debris inlet, drilling seal, and the like of the tool can be 
longitudinally stretched or lengthened and diametrically 
withdrawn so as to allow drilling bit 12 to be removed. *o 
[0043] Figures 3a, b and c show one embodiment of 
such a drill bit 12. 

[0044] In this embodiment, drill bit 12 has drilling seal 
members 60 which are provided in segments, and are 
adapted for radial expansion and contraction. Longitu- 45 
dinally positionabie sealing wedges 62 are provided 
which can be positioned between drilling seals 60 (Fig- 
ure 3c), or removed from position between drilling seals 
60 (Figures 3a, 3b), to allow the drilling tool to be ex- 
panded or withdrawn as desired. Coupling legs 64 can 50 
advantageously be cooperated with different members 
66 of the drill string and used to control the diameter of 
the drilling tool. In the embodiment shown in Figures 3a- 
c, drill string 66 is connected to a stretchable or resilient 
element 68 which is connected to drilling seal members 55 
60. Upon upward movement of drill string 66, stretcha- 
ble element 68 stretches longitudinally while coupling 
legs 64 pull sealing wedges 62 from between drilling 



seal members 60. Once the sealing wedges 62 are re- 
moved from between drilling seals 60, as shown in Fig- 
ure 3b, drilling seal member 60 can then collapse radi- 
ally inwardly to the position as shown in Figure 3a, at 
which point the drilling tool can be removed through the 
hole. Thus, drilling bit 12 in this embodiment is position- 
able between a relatively large diameter drilling config- 
uration (Figure 3c) and a relatively small diameter re- 
moval configuration (Figure 3a) whereby bit 12 can be 
removed from a hole completed according to the inven- 
tion. 

[0045] Alternatively, a disconnect member can be po- 
sitioned between the drill string and the drilling bit, which 
can be used to disconnect and leave the drill bit portion 
of the drilling assembly at the bottom of the hole, if pref- 
erable. In some instances, this may be desirable based 
upon a cost analysis for the drilling bit as compared to 
the cost of conventional tubing, cementing and the like. 
Any conventional disconnect structure would be used 
for this purpose. 

[0046] It is to be understood that the invention is not 
limited to the illustrations described and shown herein, 
which are deemed to be merely illustrative of the best 
modes of carrying out the invention, and which are sus- 
ceptible of modification of form, size, arrangement of 
parts and details of operation. 



Claims 

1. A method for drilling and completing a well, com- 
prising the steps of: 

drilling through a subterranean formation (38) 
with a drill bit (1 2) so as to form a well bore (40) 
having a side wall (42) and feeding a drilling flu- 
id (44) to said drill bit (12) during drilling; 
applying a consolidating material (48) to said 
side wall (42) under pressure so that said con- 
solidating material (48) flows into said side wall 
(42) and provides a coated side wall (50) coat- 
ed with said consolidating material (48); and 
passing a scraping member (30) having a de- 
sired profile past said coated side wall (50) so 
as to provide said coated side wall (50) with 
said desired profile; 

the method being characterised by the fact that it 
further comprises the step of recycling said drilling 
fluid (44) to surface substantially separate from said 
consolidating material (48) while applying the con- 
solidating material. 

2. The method of claim 1 , wherein said consolidating 
material (48) is applied through a consolidating ma- 
terial port (28), and further comprising the step of 
providing a drilling assembly (10) having said drill 
bit (12), said consolidating material port (28) and 
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said scraping member (30) whereby said well is 
completed substantially simultaneously with drill- 
ing. 

3. The method of claim 1 or 2, wherein said drilling fluid 
(44) entrains cuttings from said formation (38) dur- 
ing drilling, and further comprising the step of grind- 
ing said cuttings in said drilling fluid (44) before re- 
cycling said drilling fluid (44) to surface. 

4. A drilling assembly as an apparatus for drilling and 
completing a well with the method of at least one of 
the foregoing claims, comprising: 

a drill bit member (12) having a forward end for 
drilling through a subterranean formation (38); 
a first conduit means (16) for conveying drilling 
fluid (44) from surface to said forward end; 
a second conduit means (22) for receiving a 
mixture of said drilling fluid (44) and cuttings 
from said formation (38) at said drilling end and 
for conveying said mixture (46) to surface; 
a consolidating material port (28) positioned 
behind said forward end for applying consoli- 
dating material (48) to walls (42) of a well bore 
(40) drilled by said forward end; 
a third conduit means (26) for feeding consoli- 
dating material (48) from surface to said con- 
solidating material port (28); and 
a consolidating material scraping member (30) 
having a desired profile and positioned behind 
said consolidating material port (28) for provid- 
ing consolidating material (48) on said walls 
(42) with said desired profile. 

5. The apparatus of claim 4, wherein said drilling fluid 
conduit (16), said recycle conduit (22) and said con- 
solidating material conduit (26) are defined through 
said assembly independently from each other. 

6. The apparatus of claim 5, wherein said drilling as- 
sembly (1 0) has an inner wall (32) defining an inner 
space, said consolidating material conduit (26) 
comprises at least one consolidating material tube 
(26 a , 26 b ) communicated with said consolidating 
material port (28) and extending away from said for- 
ward end through said space, wherein said recycle 
conduit (22) comprises a recycle tube communicat- 
ed with said forward end and extending away from 
said forward end through said space, and wherein 
said drilling fluid conduit (16) comprises an annular 
space defined between said inner wall (32) and at 
least one of said consolidating material tube (26 a , 
26 b ) and said recycle tube (22) and extending rear- 
wardly from said forward end. 

7. The apparatus of claim 6, further comprising a 
grinding member (34) positioned along said recycle 



conduit (22) for grinding cuttings from said forma- 
tion. 

8. The apparatus of one of claims 4 to 7, wherein said 
5 forward end has a drilling diameter and wherein 
said scraping member (30) has a round profile with 
a completing diameter, wherein said completing di- 
ameter is smaller than said drilling diameter so as 
to define a thickness for said completing material 
10 on said wall (48). 



Patentanspruche 

15 1. Verfahren zum Bohren und Komplettieren eines 
Bohrlochs, bestehend aus den Schritten: 

Bohren durch eine Oberflachenformation (38) 
mit einem Bohrmeiliel (12) zur Ausbildung ei- 

20 nes Bohrlochs (40) mit einer Seitenwand (42) 

und zum ZufOhren einer BohrflQssigkeit (44) in 
den Bohrmeiftel (12) wShrend des Bohrens; 
Aufbringen eines Verfestigungsmaterials (48) 
auf die Seitenwand (42) unter Druck, so dass 

25 das Verfestigungsmaterial (48) in die Seiten- 

wand (42) hineinflieRt und eine mit dem Verfe- 
stigungsmaterial (48) beschichtete Seitenwand 
(50) bildet; und 

30 Durchfuhren eines mit einem gewunschten 

Profil ausgebildeten Schabelements (30) durch 
die beschichtete Seitenwand (50) zum Bereit- 
stellen der beschichteten Seitenwand (50) mit 
dem gewGnschten Profil; ferner gekennzeich- 

35 net durch den Schritt des 

Ruckfuhrens der BohrflQssigkeit (44) an die 
OberflSche, im Wesentlichen getrennt vom 
Verfestigungsmaterial (48), wahrend des Auf- 
40 bringens des Verfestigungsmaterials. 

2. Verfahren nach Anspruch 1 , in welchem das Verfe- 
stigungsmaterial (48) durch eine Durchlassdffnung 
(28) aufgebracht wird, und femer umfassend den 

45 Schritt des Bereitstellens eines Bohraufbaus (10) 
mit einem Bohrmeiftel (12), der Durchlassflffnung 
(28) fOr das Verfestigungsmaterial und dem Scha- 
belement (30), wodurch das Bohrioch weitgehend 
gleichzeitig mit dem Bohren komplettiert wird. 

50 

3. Verfahren nach Anspruch 1 Oder 2, in welchem die 
BohrflQssigkeit (44) wahrend des Bohrens entstan- 
denes Bohrklein der Formation (38) mit sich fuhrt, 
und ferner bestehend aus dem Schritt des Zermah- 

55 lens des Bohrkleins in der BohrflQssigkeit (44) vor 
deren RGckfuhrung an die OberflSche. 

4. Bohraufbau als Vorrichtung zum Bohren und Kom- 
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plettieren eines Bohriochs mit dem Verfahren nach 
zumindest einem der vorhergehenden Anspriiche, 
bestehend aus: 

einem Bohrmeifiel (12) mit einem Kopfende 5 
zum Bohren durch eine Oberflachenformation 
(38); 

einem ersten Rohrstrang (16) zum F6rdern der 
Bohrflussigkeit (44) von der OberflSche zum 10 
Kopfende des Bohrers; 

einem zweiten Rohrstrang (22) zum Aufneh- 
men einer Mischung aus Bohrflussigkeit (44) 
und Bohrklein der Formation (38) am Bohrende 15 
und zum Fordern dieser Mischung (46) an die 
Oberflache; 

einer hinter dem Kopfende angeordneten 
DurchlassSffnung (28) fur das Verfestigungs- 20 
material zum Aufbringen des Verfestigungsma- 
terials (48) auf die SeitenwSnde (42) eines 
Bohriochs (40), welches vom Kopfende des 
Bohrers gebohrt wird; 

25 

einem dritten Rohrstrang (26) zum ZufQhren 
von Verfestigungsmaterial (48) von der Ober- 
flache zur Durchlass6ffnung (28); und 

einem hinter der Durchlassoffnung (28) ange- 30 
ordneten Schabelement (30) mit einem ge- 
wunschten Profil zum Aufbringen des Verfesti- 
gungsmaterials (48) auf die Seitenwande (42) 
mit dem gewQnschten Profil. 

35 

5. Vorrichtung nach Anspruch 4 f in welcher der 
Rohrstrang (16) filr die Zuleitung der BohrflQssig- 
keit, der Rohrstrang (22) fGr deren RQckfuhrung und 
der Rohrstrang fur das Verfestigungsmaterial (26) 
durch den Aufbau unabhSngig von einander defi- *o 
niert sind. 

6. Vorrichtung nach Anspruch 5, in welcher der Bohr- 
aufbau (10) eine Innenwand (32) mit einem Innen- 
raum aufweist, der Rohrstrang (26) fur das Verfe- 45 
stigungsmaterial zumindest ein Rohr (26a, 26b) 
umfasst, welches mit der Durchlassdffnung (28) 
verbunden ist und vom Kopfende durch den Innen- 
raum hindurch wegfQhrt, in welcher der Rohrstrang 
(22) filr die RQckfuhrung ein Ruckfuhrrohr umfasst, so 
welches mit dem Kopfende verbunden ist und durch 
den Innenraum hindurch vom Kopfende wegfuhrt, 
und in welcher der Rohrstrang (16) fGr die BohrflGs- 
sigkeitzwischender Innenwand (32) und zumindest 
einem der Rohre (26a f 26b) fur das Verfestigungs- 55 
material und des ROckfuhrrohres (22) einen 
Ringraum umfasst und sich vom Kopfende nach 
hinten erstreckt. 



7. Vorrichtung nach Anspruch 6, femer umfassend ein 
entlang des Ruckfuhrstranges (22) angeordnetes 
Mahlelement (34) zum Zermahlen des Bohrkleins 
aus der Formation. 

8. Vorrichtung nach einem der Anspriiche 4 bis 7, in 
welcher das Kopfende einen Bohrdurchmesser und 
das Schabelement (30) ein rundes Profil mit einem 
Enddurchmesser aufweist, in welcher der End- 
durchmesser kleiner ist als der Bohrdurchmesser, 
so dass fOr das Verfestigungsmaterial auf der Wand 
(48) eine Dicke definiert wird. 

Revendications 

1 . Procada de forage et de completion d'un puits, com- 
prenant les etapes consistant en : 

le forage d'une formation souterraine (38) a 
Faide d'un trypan (12) de mani&re a former un 
puits de forage (40) ayant une paroi laterale 
(42) et a alimenter ledit trypan (12) en fluide de 
forage (44) pendant le forage ; 

('application sous pression d'un matariau de 
consolidation (48) sur ladite paroi latarale (42), 
de manure a faire s'6couler le matariau de con- 
solidation (48) dans ladite paroi latarale (42) et 
obtenir une paroi latarale revetue (50) revetue 
par ledit materiau de consolidation (48) ; et 

le passage d'un element de raclage (30) ayant 
un profil souhaita sur ladite paroi laterale reve- 
tue (50) de mantere a donner a ladite paroi la- 
terale revetue (50) ledit profil souhaita ; 

le proc6da atant caracterise par le fait qu'il com- 
prend en outre ratape consistant en : 

le recyclage dudit fluide de forage (44) en sur- 
face pour le saparer sensiblement dudit mata- 
riau de consolidation (48) lors de I'application 
du matariau de consolidation. 

2. Procada selon la revendication 1 , dans lequel ledit 
matariau de consolidation (48) est applique par un 
port de matariau de consolidation (28), et compre- 
nant en outre ratape consistant a obtenir un ensem- 
ble de forage (10) ayant ledit trapan (12), ledit port 
de matariau de consolidation (28) et ledit aiament 
de raclage (30), grace a quoi ledit puits est compiata 
sensiblement en meme temps qu'il est fora. 

3. Procada selon la revendication 1 ou 2, dans lequel 
ledit fluide de forage (44) entrame les dablais de 
forage de ladite formation (38) pendant le forage, 
et comprenant en outre ratape consistant a broyer 
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lesdits cteblais de forage presents dans fluide de fo- 
rage (44) avant le recyclage dudit fluide de forage 
(44) en surface. 

4. Ensemble de forage utilise comme appareil de fo- 5 
rage et de completion d'un puits avec le proc6d6 
selon au moins une des revendications pr6c6den- 
tes, comprenant : 

un 6!6ment formant trypan (12) ayant une ex- to 
tr6mite avant destin6e au forage d'une forma- 
tion souterraine (38) ; 

un premier moyen de conduite (16) destine & 
transporter le fluide de forage (44) depuis la *5 
surface jusqu'a ladite extremite avant ; 

un deuxieme moyen de conduite (22) destine 
a recevoir un melange desdits fluide de forage 
(44) et deblais de ladite formation (38) au ni- 20 
veau de ladite extremite de forage et destine £ 
transporter ledit melange (46) £ la surface ; 



extremite avant par ledit espace, et dans lequel la- 
dite conduite de fluide de forage (16) comprend un 
espace annulaire d&fini entre ladite paroi interne 
(32) et au moins Tun desdits tube de materiau de 
consolidation (26a, 26b) et tube de recyclage (22) 
et s'etendant vers I'arriere de ladite extremite avant. 

7. Appareil selon la revendication 6, comprenant en 
outre un element de broyage (34) place le long de 
ladite conduite de recyclage (22), destine £ broyer 
ies deblais de forage de ladite formation. 

8. Appareil selon Tune des revendications 4 2 7, dans 
lequel ladite extremite avant a un diametre de fora- 
ge et dans lequel ledit element de raclage (30) a un 
profil arrondi avec un diametre de completion, dans 
lequel ledit diametre de completion est inferieur au 
dit diametre de forage de maniere a definir une 
epaisseur dudit materiau de completion sur ladite 
paroi (48). 



un port de materiau de consolidation (28) place 
derriere ladite extremite avant, destine £ Tap- 25 
plication du materiau de consolidation (48) sur 
ies parois (42) d'un puits de forage (40) for6 par 
ladite extremite avant ; 



un troisieme moyen de conduite (26) destine £ 30 
alimenter ledit port de materiau de consolida- 
tion (28) en materiau de consolidation (48) £ 
partir de la surface ; et 

un element de raclage du materiau de consoli- 35 
dation (30) ayant un profil souhaite et place der- 
riere ledit port de materiau de consolidation 
(28) utilise pour donner au materiau de conso- 
lidation (48) sur lesdites parois (42) avec ledit 
profil souhaite. 4< > 

5. Appareil selon la revendication 4, dans lequel ladite 
conduite de fluide de forage (16), ladite conduite de 
recyclage (22) et ladite conduite de materiau de 
consolidation (26) sont definies £ travers ledit en- 45 
semble, independamment Ies unes des autres. 

6. Appareil selon la revendication 5, dans lequel ledit 
ensemble de forage (10) a une paroi interne (32) 
definissant un espace interne, ladite conduite de 50 
materiau de consolidation (26) comprenant au 
moins un tube de materiau de consolidation (26a, 
26b) communiquant avec ledit port de materiau de 
consolidation (28) et s'etendant en s'eioignant de 
ladite extremite avant £ travers ledit espace, dans 55 
lequel ladite conduite de recyclage (22) comprend 

un tube de recyclage communiquant avec ladite ex- 
tremite avant et s'etendant en s'eioignant de ladite 
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FIG, 2 
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